Objective: To describe the clinical presentation, diagnostic imaging, and treatment options of conjunctival intraepithelial neoplasia (CIN) with mucoepidermoid differentiation, an in situ stage of mucoepidermoid carcinoma of the conjunctiva (MCC). Results: We report the case of an 86-year-old man presenting with a subtle limbal lesion that had only mild erythema and elevation. Based on a few atypical clinical features and an abnormal ultrahigh-resolution optical coherence tomography (UHR OCT), an incisional biopsy was performed revealing CIN with mucoepidermoid differentiation. Treatment involved aggressive surgical excision. No evidence of recurrence was noted in the 5 years of follow-up. Conclusion: MCC is an aggressive tumor that has a tendency to be invasive and recur after treatment. Therefore, early diagnosis and treatment is critical. CIN with mucoepidermoid differentiation may represent the earliest stage of MCC. It can present subtly, with a clinical resemblance to benign and less aggressive ocular surface lesions. Imaging with UHR OCT may be helpful to detect early neoplasia. A high level of suspicion must be maintained when evaluating potential ocular surface tumors.
Introduction
Mucoepidermoid carcinoma of the conjunctiva (MCC) is a rare tumor affecting the ocular surface [1] and is a variant of squamous cell carcinoma (SCC). It is typically aggressive, with a higher propensity than SCC for local invasion and recurrence after treatment [2, 3] . For this reason, early diagnosis is critical in minimizing morbidity. We report a unique subtle case of conjunctival intraepithelial neoplasia (CIN) that demonstrated mucoepidermoid differentiation. Such tumors have been described as an early and preinvasive stage of MCC [4] . In this case, imaging with ultrahigh-resolution optical coherence tomography (UHR OCT) was key in raising the clinical suspicion of neoplasia. This case was successfully managed with surgical excision, mitomycin C, and cryotherapy.
Case Report
This is a case report of a patient who was diagnosed and treated at the Bascom Palmer Eye Institute for CIN with mucoepidermoid differentiation.
An 86-year-old man presented to the Bascom Palmer Eye Institute with foreign body sensation and redness of the right eye for 6 months. He denied any vision changes, discharge, or pruritis. His past ocular history was significant only for pseudophakia, and his medical history was noncontributory.
At presentation, his best-corrected visual acuity in the right eye was 20/30 with mild conjunctival injection of the superior-temporal limbus and an adjacent small area of pannus formation ( fig. 1 ). The area was minimally elevated, and there was no staining with Rose Bengal. However, a large feeder vessel was noted, making it suspicious for a neoplastic lesion.
UHR OCT of the lesion was obtained. We used a custom-built spectral domain anterior segment UHR OCT which has a center wavelength of 840 nm, allowing for imaging with an axial resolution of approximately 3 μm [5] . UHR OCT showed marked thickening of the corneal epithelium in the area of the lesion, which is suggestive of proliferating epithelium seen in epithelial tumors such as corneal intraepithelial neoplasia and CIN [5, 6] . In addition, the lesion was dense and irregular, causing shadowing posterior to the lesion ( fig. 2 a) . This can be contrasted with the normal cornea in which the epithelium is uniform and thin ( fig. 2 b) .
With the UHR OCT suggesting possible malignancy, a conjunctival biopsy was performed, revealing fullthickness dysplasia (carcinoma in situ) with mucoepidermoid differentiation ( fig. 3 ). The patient then underwent surgical excision of the tumor. The tumor was carefully resected using 5-mm margins, along with epitheliectomy of the corneal extent of the tumor. The tumor was not adherent to the underlying sclera; however, the sclera appeared irregular and hyperemic at the superior limbus, so a partial-thickness sclerectomy was performed. Mitomycin C (0.2 mg/ml) was applied to the scleral bed for 1 min. Double-freeze slow-thaw cryotherapy was also applied to the conjunctival margins and limbus.
Histopathologic examination confirmed CIN with mucoepidermoid differentiation and with clear conjunctival margins. The epithelium displayed faulty epithelial maturational sequencing that extended up to full thickness ( fig. 3 a) . The cells were variably pleomorphic with variably prominent nucleoli. Intercellular material was identified which was positive for mucicarmine ( fig. 3 c) , colloidal iron, Alcian blue, periodic acid- 
Discussion
Mucoepidermoid carcinoma is a tumor that typically affects the major salivary glands and the upper respiratory tract; however, in rare instances it may also arise from the conjunctiva [1, 2, [7] [8] [9] [10] [11] . A review of 43 cases of MCC by Moloney et al. [12] revealed that this tumor generally occurs as a limbal lesion, around the 7th decade, with males more commonly affected than females. The disease course is typically rapid and aggressive, with a high recurrence rate after both simple excision (70%) and wide local excision (44%). The tumor has a high propensity for local recurrence and invasion. Exenteration/enucleation were required in 65% of the cases for local control of the tumor. Although distant metastasis has not been reported, metastasis to local lymph nodes has been described [2] . CIN with mucoepidermoid differentiation is a potential precursor to MCC. For this reason, diagnosis of MCC at its earliest stages can be critical in reducing morbidity.
Diagnosis of CIN with mucoepidermoid differentiation can be made histopathologically by utilizing special stains for mucin (e.g. PAS, Alcian blue, or mucicarmine), which is present in dysplastic mucin-producing cells, but not in typical CIN [10] . Although the presence of mucin-producing cells in CIN suggests that the lesion has mucoepidermoid differentiation, the absence of mucin staining does not rule it out. Brownstein [7] reported a case of MCC where only the recurrent intraocular component of the tumor stained for mucin, while the primary lesion was histopathologically identical to SCC, lacking mucin-producing cells.
We report a case of CIN with mucoepidermoid differentiation in which the clinical presentation was subtle, as the lesion was only mildly elevated and lacked staining with Rose Bengal. The main suspicion for malignancy was the presence of a feeder vessel and the unilaterality of the lesion. In addition, imaging with UHR OCT was very helpful in suggesting an epithelial malignancy. UHR OCT is a promising technology for the noninvasive evaluation of patients with ocular surface lesions. The high-axial-resolution cross-sectional images of the ocular surface provides a detailed view of the epithelium. A thickened and usually hyperreflective epithelium is suggestive of epithelial proliferation seen in CIN. In this case, the patient demonstrated only mild clinical findings, but the UHR OCT led to our suspicion of epithelial neoplasia. Hopefully, future commercially available UHR OCT units will allow all clinicians to have this technology soon.
CIN with mucoepidermoid differentiation is a rare tumor, with only one other case previously reported in the English medical literature [4] . Given its potential as a precursor for the more aggressive MCC, appropriate treatment is essential. We treated our patient successfully with local excision using 5-mm margins, as well as adjuvant double-freeze slow-thaw cryotherapy, cautery, and mitomycin C (0.2 mg/ml) to the surgical bed in order to render any remaining tumor cells nonviable. Our patient showed no evidence of recurrence at 5 years of follow-up. Close and careful postsurgical monitoring for evidence of recurrence is also necessary in the management of CIN with mucoepidermoid differentiation. 
